Introduction: Hypospadias is a congenital anomaly of urethra and penil foreskin. In this setting urethral mea may place anywhere in penil shaft along corona to perineum. More than 300 surgical techniques for hypospadias repair have been described.
Introduction
Hypospadias is one of the most common anomalies of the male genitourinary system, with an incidence of 0.3% in male newborns [1] . In hypospadias, the urethral meatus is abnormally located on the ventral aspect of the penis. There are many classifications for hypospadias according to the location of the external meatus. Almost 65% of cases are classified as distal hypospadias [2] .
The main goal in operating on this anomaly is to attain cosmetic and functional correction. Hypospadias repair should be performed with minimal complications and concern regarding the normal psychological development of the patient.
More than 300 surgical techniques for hypospadias repair have been described [3] . Which surgical technique should be used determined for each patient individually. The choice of surgical technique is often based on the surgeon's preference and morphology of the penis.
Material and Methods
We reviewed the medical files of patients who underwent coronal hypospadias repair between October 2013 and May 2016 in our clinic. Patients with chordee were excluded from the study. The operations were performed by 3 surgeons with the same surgical experience.
Meatal advancement and glanuloplasty (MAGPI) was performed in 28 (29.1%) patients and tubularized incised plate urethroplasty (TIPU) in 68 patients (70.9%). The choice of repair was made intra-operatively, depending on the position and mobility of the meatus and the quality of peri-urethral tissue. Our selection criteria were patients without ventral chordee, thick, pliable parameatal skin, and a splayed type of glans with a deep groove. The patients who met these criteria underwent the MAGPI procedure. If patients met none of these criteria, then TIPU was selected.
In the MAGPI procedure, after placing a holding stitch at the apex of the glans with 4/0 Prolene (Ethicon, Somerville, NJ, USA), a circumferential incision is made around the corona proximal to the meatus. A vertical incision is made at the beginning of the urethral meatus and extended distally to the apex of the glans, a tag shaped piece of glanuler tissue was removed and glans is closed horizontally with 6-0 polydioxanone (PDS; Ethicon) sutures. The glanuloplasty is made by reconfiguring the flattened glans into a conical shape by rotating the lateral wings around the midline proximal to the meatus. The glanular tissue is apposed with interrupted 6-0 PDS subcutaneous sutures taking bites from the urethra to avoid meatal regression ( Figure 1) ; the epithelial edges may require one or two 6-0 PDS sutures.
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In 1994, Snodgrass [14] introduced the TIPU technique and it has become the most popular technique for distal hypospadias [15, 16] . A recent meta-analysis by Pfistermuller et al. revealed low complication rates of meatal stenosis in 3.6%, urethral stricture in 1.3%, urethral fistula in 5.7%, and 4.5% re-operation rates in patients with distal hypospadias operated on using the TIPU procedure [17] . To prevent urethral fistula, which is the most common complication, flap on the neo-urethra is recommended [7] .
In our series, the complication rate with the MAGPI procedure was low, which was probably due to the patient selection criteria (absence of ventral chordee, thick, pliable parameatal skin, and splayed type of glans with a deep groove). We also speculate that stitches biting the urethra while performing glanuloplasty hinder meatal regression, which is mostly seen after MAGPI operations.
Conclusion
Reviewing the previous literature we couldn't find any study comparing MAGPI versus TIPU in choosing patient criteria. The MAGPI and TIPU procedures are selected based on the surgeon's preference and morphology of the penis. MAGPI can be performed in selected cases because it has low complication rates and involves a short hospital stay.
For TIPU, a U-shaped skin incision is made surrounding the meatus, from the inferior margin of the meatus to the tip of the glans. The incised urethral plate is tubularized without tension over a 6/8Fr urethral catheter determined by the patient's age or the width of the urethra using noninterrupted 7-0 PDS (Ethicon) sutures. Dartos flap placed between neourethra and skin.
We recorded the duration of hospital stay, stenting time, cosmetic appearance, and complications.
Results
The average patient age was 6.6 years. All of the patients underwent circumcision after the hypospadias repair. The mean follow-up time was 9 months.
In the MAGPI group, only 1 (3.6%) patient had meatal stenosis requiring meatal dilatation ( Table 1 ). The patients in this group had their catheters removed in 2 hours and the hospital stay was 6 hours postoperatively.
In the TIPU group, 2 (2.9%) patients had fistulas, 6 (8.8%) patients had meatal stenosis, and 1 (1.4%) patient had glanular dehiscence (Table 1) . Only three patients needed a second operation. Meatal stenoses were managed with subsequent meatal dilatations with recovery. The average stenting time in this group was 6.2 days and the mean hospital stay was 3 days. In both groups, the patient's parents deemed the cosmetic appearance satisfactory. There were no significant differences between the two groups (p>0.05, chi-square test).
In the MAGPI group duration of hospital stay and stenting time were shorter than TIPU which was statistically significant.
Discussion
Hypospadias is a common congenital anomaly in which the meatal orifice opens on the ventral aspect of the penis, instead of at the apex of the glans. The purpose of distal hypospadias repair should be functional and aesthetically satisfactory. In Bracka's study, normal appearance as well as normal function after hypospadias surgery was found to be important [4] .
Many surgical techniques to repair anterior hypospadias have been reported, including MAGPI, the glans approximation procedure, and the Arab, Snodgrass (TIPU), and Mathieu techniques. The best surgical technique for hypospadias is still debated.
Factors influencing the choice of surgical technique include meatal location, presence or absence of chordee and distal urethral hypoplasia, configuration of the glans and experience of the surgeon [5] [6] [7] .
Many reports have been published showing that the MAGPI procedure has complications and inadequate results [8, 9] . The incidence of complications of MAGPI repair requiring a second operation ranges from 1.2% to 10% [2, 7] . Poor patient selection, including a meatus located too far proximally and the presence of severe chordee, can lead to complications such as meatal regression and stenosis [2] . To avoid these complications, many authors have reported modifications to this procedure [10, 11] . Taneli et al. suggested removal of a deep and tag-shaped glandular tissue piece during meatoplasty [12] . Samosa et al. reported that glans tissue was sutured with the ventral urethral wall [13] .
Complications

MAGPI (n=28) TIPU (n=68)
Meatal stenosis 1 6 Urethral fistula 0 2
Glanular dehiscence 0 1
Cosmetic irregularity 0 0 Meatal regression 0 0 Open Access
